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 -driven SNe and GRBsν

Rν ∼ 50 km

ESN ∼ Ekin ∼ 1051 erg

Egrav ∼ 3 × 1053 erg
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requires          efficiency∼ 1%

∼ 1%

from Janka 2001

3kBT ∼ 〈Eν〉 ∼ 10MeV

3kBT ∼ 〈Eν〉 ∼ 10MeV



NOTE:

  -driven mechanisms for both SNe and GRBs 
assume that gravitational binding energy is 
dissipated locally i.e., 

ν

εgrav (z) ∝ ρ (z)
as in the case of kelvin-helmoltz contraction and 
shakura-sunyaev -like accretion i.e.,

GRAVITATIONAL POWER=THERMAL RADIATION



basic  idea: add a corona
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SNe/PNS GRBs/HED

        assumes its LOWEST VALUE if the    -source is a 
blackbody, since for a FIXED      , blackbodies minimize 
       .
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−→ ←−introduce a corona
From above, a corona may be energetically subdominant 
in terms of energy release, but can still dominate the 
energy deposition...



“Add” a corona
NEUTRINO ENERGY DEPOSITION RATE GOES LIKE
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n = 1 for ν + ν̄ −→ e + ē

for the hyper-eddington 
disk GRB model

n = 2 for ν + N −→ β + N ′

for the proto-neutron 
star SNe model

moral an energetically subdominant corona can 
dominate the deposition.  The reason:      
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phenomenological motivation
question: What do we know about accretion onto stellar 
mass black holes? i.e., black hole x-ray binaries (BHXRBs)   

τ
Rφ

∼ αP

Hd τrφ
dΩ

dlnr
= F

+
! σ T

4
eff

two most important assumptions

local dissipation of binding 
energy leads to thermal ~ 
black body spectra.



coronae in BHXRBs
Done &  Gierlinski 2004

clearly, the act of accretion 
onto a black hole does not obey 
local dissipation.

the ratio of hard to soft emission

Lhard

Lsoft
∼ 1 − 100%

               question              why is so much of the accretion 
power released outside of the flow?
Perhaps magnetic bouyancy (resulting from 
MRI turbulence) or waves of some sort can 
transport randomized binding energy at this 
rate.  these ideas are old and come from 
observations of the chromosphere and corona 
of the Sun.  But, nobody really knows what 
the mechanism actually is.  However,  in 
Nature, powerful coronae are ubiquitous in 
black hole (& Neutron star) accretion flows.



effect on energy deposition
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if the relativistic turbulent central engines of 
SNe and GRBs behave like relativistic turbulent 
central engines that we can actually OBSERVE, 
then the basic approach to modeling core-
collapse environments has to change.


